SYNOPSIS Deoxyribonuclease (DNase) produced by Serratia marcescens is a characteristic feature which is useful in distinguishing this organism from closely related members of the Enterobacteriaceae. In an assessment of three methods of perf"orming the DNase test as a screening procedure for Serratia marcescens, the conclusion was reached that the standard test was most suitable for use in the clinical bacteriology laboratory.
Since it is now well established that Serratia marcescens must be accepted as a pathogen (Ewing, Johnson, and Davis, 1962; Dodson, 1968; Alexander, Reichenbach, and Merendino, 1969) and that only 26X6% of strains are capable of producing pigment , it has become increasingly important in recent years for the bacteriology laboratory positively to identify Serratia marcescens in clinical material and to distinguish this organism from closely related non-pigmented members of the Klebsiella-Enterobacter-Serratia (K-E-S) group of the Enterobacteriaceae. In practice, this differentiation is usually made on the ability of Serratia marcescens to liquefy gelatin rapidly, and on its inability to ferment arabinose, raffinose, or rhamnose (Edwards and Ewing, 1962) . The demonstration, however, that deoxyribonuclease (DNase) production is a characteristic of Serratia marcescens but not of the other members of the K-E-S division (Rothberg and Swartz, 1965; Elston and Elston, 1968) represented a major advance in the biochemical identification of this group since it meant that, for the first time, there was available a test which was sufficiently specific and straightforward to be of value as a screening procedure. Recently some modifications of the original test have been suggested (Schreier, 1969; Smith, Hancock, and Rhoden, 1969) , and, since in this laboratory for the past few months we have been engaged in determining the exact incidence of Serratia marcescens in our clinical material (Black and Hodgson, 1970) , it was thought that this presented an ideal opportunity for comparing the usefulness of the original test and these two modifications in the bacteriological identification of Serratia marcescens.
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Materials and Methods
T'he survey was carried out in a Glasgow 800-bed teaching hospital over a four-month period during which a total of 497 Gram-negative bacilli isolated from 20,500 clinical specimens were tested for DNase production by the methods to be described.
T'he organisms included 221 strains which appeared as non-lactose fermenters on MacConkey's mediumn and which were fully identified biochemically (Black and Hodgson, 1970) . The remaining 276 organisms, which were lactose-fermenters on MacConkey's medium, were screened initially for DNase production, the intention being to investigate fully any strains giving a positive or weak positive result.
Three methods of detecting DNase production by the test organisms were studied: 1 THE STANDARD TEST (OXOID) The standard test, based on the method of Jeffries, Holtman, and Guse (1957) The third test was essentially that described by Smith et al (1969) . Methyl green (G. T. Gurr Ltd, London, NW9) was added to Oxoid DNase agar to give what was found to be a final optimal dye concentration of 0-02%. The dye combines with the DNA to form a stable complex producing a green medium at pH 7 5, hydrolysis of the complex by DNase resulting in freeing of the methyl green with the production of a clear zone surrounding the colonies producing the enzyme.
Neither of these modifications requires the addition of IN HCl to the plates after incubation.
For each of the three media the test was performed in the same way, namely, a pure culture of the test organism was spot-inoculated on to the DNase test plates using a straight wire and the plates were incubated for about 18 hours at 37°C. Using this method, it is possible to test up to 52 colonies on any one plate. A pigmented strain of Serratia marcescens and a strain of Escherichia coli which did not produce DNase were included as controls on every plate.
Results
These are shown in detail in Tables I and II where Table I screening method it has to satisfy certain basic criteria. First of all the expected result must be of sufficient value to justify the extra effort expended; secondly, it must be a sensitive test, so as to eliminate any possibility of false-negative results; thirdly, it must be specific, for, if too many false positives are collected, the value of the screen is minimized; and lastly, it must be technically simple to perform so as to make its use applicable to the busy routine laboratory. The three methods of detecting production of DNase will therefore be considered with these four criteria in mind. Several recent publications have emphasized the role of Serratia marcescens as a pathogen, especially in debilitated patients (Dodson, 1968; Altemeir, Culbertson, Fullen, and McDonough, 1969) . It has, moreover, been encountered in hospital as a contaminant of peritoneal dialysis fluid (McCracken and Lipscomb, 1965) , of banked blood (Black, Pollock, and Batchelor, 1967) , and of ultrasonic nebulizers (Ringrose, McKown, Felton, Barclay, Muchmore, and Rhodes, 1968) ; in all of these instances, severe, and in two of the cases fatal, infection of patients followed. Despite the fact that this organism does not appear to be so common in this country as in the USA (Black and Hodgson, 1970) , it has been implicated in two fatalities in the UK in recent years (McCracken and Lipscomb, 1965; Black et al, 1967 ) and, with the rising incidence in Gram-negative infections in hospitals (Barber, 1961; Barrett, Casey, and Finland, 1968; DuPont and Spink, 1969) , there is little doubt that it will be seen more and more frequently. It is felt, therefore, that it is justifiable to advocate the DNase test as one of the essential items in any set of screening procedures for Gram-negative bacilli, particularly those appearing as non-lactose fermenters, as it is otherwise very difficult to separate Serratia marcescens from the closely related Enterobacter species.
The sensitivity of all three techniques is shown to be satisfactory in Table I , Serratia marcescens giving a strong positive reaction in every case.
If positive reactions alone are considered, then the specificity of the test is constant for all three methods except that only the Oxoid method gave a positive reaction for Proteus no. 164. The fact that three organisms apart from Serratia, namely, two Proteus species and one Aeromonas, gave positive reactions does not seriously detract from the value of the test as these organisms were very easily distinguishable from Serratia by other means. As distinct from the positive reactions, the production of weak positive reactions varied with the media and, as is shown in Table I (Rothberg and Swartz, 1965; Elston and Elston, 1968) . These weak positive reactions were, however, easily distinguishable from those given by Serratia marcescens.
For the purposes of this study, the standard test was found to be preferable to the two modifications although it was appreciated that the latter may have a part to play in other circumstances (Smith et al, 1969) . Our experience with the methyl green medium of Smith et al (1969) is that it is technically difficult to prepare and that DNase production is shown much less clearly than by either of the other two methods. Although the toluidine blue modification of Schreier (1969) gave excellent results which were easy to interpret, we were unable to agree with her that this test was superior to the standard method. Some allowance, however, can possibly be made for the fact that we obtained our commercial media from different manufacturers.
In the final analysis, our preference for the standard method was based on the fact that the medium was easy to prepare and the results were clear-cut. Criticism of this technique has been based on the fact that results are irreproducible and equivocal (Schreier, 1969) and that, because IN HCl has to be added to the test plate, this precludes further incubation (Smith et al, 1969) . As already stated, we cannot agree with Schreier on the first point and, as regards the second, if the DNase test is to be used as a screening procedure for Serratia in the identification of pure isolates of Gram-negative bacilli then the question of reincubation is irrelevant as large colonies are invariably produced by the Enterobacteriaceae after 18 hours' incubation.
In conclusion, therefore, it is felt that the DNase test for Serratia is of considerable value and that, if the standard method is adopted, it is well within the W. A. Black, R. Hodgson, and Ann McKechnie scope of every laboratory interested in the identification of Gram-negative bacilli.
